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Question 1

For the circuit shown in figure 1: 

(a) Draw the equivalent circuit. 
[2 marks] 
(b) 	If the capacitor is initially discharged, determine the: 

(i) Time constant. 
[2 marks] 
(ii) Time taken for the capacitor to fully charge. 
[1 mark] 
(c) Determine the time taken for the capacitor to reach 5V when the capacitor is: 

(i) Charging from a fully discharged state. 
[2 marks] 
(ii) Discharging from a fully charged state. 
[2 marks]
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Figure 1
(d) For the circuit given in Figure 2 determine the: 

(i) Time constant for the circuit 
[2 marks]
(ii) Steady state current flowing in the circuit immediately before the switch is changed. 
[2 marks]
(iii) Time taken after the switch is changed over for the current to fall to:
       20mA and 10mA 
 [12 marks]
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Figure 2

Total Marks for this question = 25


































Question 2
(a) An electrical circuit has a total impedance ZT and is given by: 

Determine ZT to two decimal places if: 
	  Z1 = 6 – j4, Z2 = 3 + j5 and Z3 = 1.61 – j0.51 
[12 marks] 
(b) In the circuit shown in figure 1, a 120V 60Hz supply is connected across a coil of inductance 0.6H in series with a 75Ω resistor. Determine:  
	 	 	 	 	 	 	 	 	 
(i) The impedance of the circuit 	 	 	 	 	 	
[2 marks] 
(ii) The current in the circuit  	 	 	 	 	 		
[2 marks] 
(iii) The P.D across the 75Ω resistor  	 	 	 	 		
[2 marks] 
(iv) The P.D across the coil 	 	 	 	 	 	 	
[2 marks] 
 
(c) Prove that the supply voltage equals the phasor sum of the P.D’s 	 	
[3 marks] 
(d) Draw the phasor diagram  	 	 	 	 	 	 		
[2 marks] 
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Figure 1


Total Marks for this question = 25



Question 3 

(a) A load with impedance Z = [8 + j12] is connected to an EMF source of 50V @ 2kHz with a phase angle of 30°

Determine the: 

i) Supply current 
     	[3 marks] 
ii) Active, apparent and reactive powers 
[3 marks]
iii) VA rating of the capacitor to be connected in parallel with impedance Z to improve the power factor of the circuit to 0.966 lagging. Draw the power triangle showing the correction angle. 
[10 marks]
iv) Value of the capacitance needed to improve the p.f to 0.966 lagging. 
[4 marks]
 

[bookmark: _Hlk18666522](b) A three-phase system has a balanced Delta connected load of 21kW operating at a power factor of 0.7 lagging. 

If the system has a 415V, 50Hz supply, determine: 

i) The current in each phase in polar form
[3 marks] 
ii) The magnitude of the line current
[2 marks]


Total Marks for this question = 25










Question 4
A coil of inductance 0.05H and resistance 150Ω is connected in parallel with a variable capacitor across a 24V, 2000Hz supply.  Draw the circuit arrangement.  

Determine for the condition when the supply current is minimum:

(a) The capacitance of the capacitor.                                         			    
[8 marks]  
      
(b) The dynamic resistance.	                        				 	     	    
[1marks] 
      
(c) The supply current.								    
[1 marks]

(d) The Q factor.									    
[1 mark]  
     
(e) The bandwidth.								      	   
[2 marks] 
     
(f) The upper and lower -3db frequencies.					      	   
[8 marks] 
     
(g) The value of the circuit impedance at the -3db frequencies.	  	     	   
[1 mark]   
                
(h) Also sketch a graph of impedance against frequency illustrating the resonant frequency, the upper and lower -3db frequencies and the dynamic resistance.
 [3 marks]

	 	Total Marks for this question = 25









Question 5 
An a.c. network is shown in Figure 2 below, where it is required to find the current flowing in the (4 +j8) Ω impedance by using Thevenin’s theorem.


[image: ]
Figure 2

i) Find the open circuit voltage across the terminals marked A and B
[7 marks]
ii) Find the impedance z ‘looking in’ at terminals AB
[7 marks]

iii) Draw the Thevenin equivalent circuit
[5 marks]

iv) Find the current in the (4 + j8) Ω impedance
[6 marks]
Total Marks for this question = 25







RC Transient 					RL Transient      
RC Charging Circuit 					RL Transient (current growth)
Vc = Vs(1 – e-t/RC)                        			i = I(1 - e-Rt/L)                                
τ = RC                                                                    τ = L/R
RC Discharging Circuit 				             RL Transient (current decay)
Vc = Vs( e-t/RC)                                                     i = I( e-Rt/L) 
[image: Complex Plane: Rectangular and Polar Form (examples, solutions, worksheets,  activities)]                 
 AC Theory
XL = 2πfL		XC = 1/2πfC
Z = R + jXL		Z = R – jXC
Power factor, p.f. = cosθ
      

 AC Power
[image: ]       S = P + jQ
       S = VI                          
 POWER FACTOR CORRECTION
[image: Power Factor Correction Capacitors]Power factor, cosθ = P/S	          P = VI cosθ
          Q = VI sinθ
Three Phase
Three phase power, P = √3 VL IL cos Ө
Phase Currents	          			
IR = |Iph|∠-θ					
Delta	VL = VP	IL =  IP		
[bookmark: _GoBack]IY = |Iph|∠-120-θ				Star	IL = IP		VL =  VP
IB = |Iph|∠120-θ	
				
Parallel Resonance
Resonant frequency, 
Dynamic Resistance, RD = Zr = L / CR 	Impedance at -3dB = 0.707*Zr
Current at resonance, Ir = V / RD
Q factor, Q = 2πfr L / R 		 Q = fr / (f2 – f1)		fr = 
Bandwidth, BW = f2 – f1				
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